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(57) Abstract: 



PURPOSE: A horizontal electric field mode liquid crystal display and a method for 
manufacturing the same are to improve an aperture rate, to increase an interface 
resistance, and to prevent a signal retard. 

CONSTITUTION: A transparent metal layer is formed on a substrate using a 
transparent metal, and an opaque metal layer is formed on the transparent layer 
using an opaque metal. The transparent and opaque metal layers are simultaneously 
etched to form the first data wiring(102a) made of the transparent metal, the second 
data wiring(102b), the first source electrodedOSa), the second source electrode 
(106b), the first drain electrode(107a). the second drain electrode(107b), the first 
data electroded 16.a), the second data electrode(1 16b), which are made of the 
opaque metal, A semiconductor layer and an n'^+ layer are etched to form a channel 
layer(109) and an Ohmic contact layer(119) using the source electrodes, the drain 
electrodes, and. the data electrodes. 
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(74) 



e.^&^Ai goup 

3:^I5E fe^^^^AI sSOm^M 1-307 



(54) sa ^j i QH§5A | ^x^ 



e gs^i^i-^ oHgEAi^xh^ :>i&oji es^^ HH^aoi' if^s^a §^a^^ 

>ilOIMbHiiil % \3\0\^m^^, :>j!0|MbH<i:!5f EllO|EibH<y^ Jix^SOII HHxl^ ^4^^ ^^^^M^XI:^£] 2^ , 

sF::^S^01l ^Oj£ e^USj ;yiia^5f. HI1S^5^ SISmZHI bH^^ ^g^^o^ oi 

¥Ois 2^o]£ 5^U£j ;9i25!^^s ^ssa. ^^eiMiHxi:^Ei^ :?i&¥ioii ss^ :>iioi^s^3f, :hioi^ 



^4de 

£ 1^, e£H°l S^:^!^^^ ^§SA|^Xh2j 
£ 2^, gE|]2J ^S:^!^^^ ^gSAI^Xh^ 

£ 4^. ^ ^^gOII CO^ SS:?!!^^^ ^SfiAI^XhSI HldS^^Se UEIUI^ 



:3 . 



106a J06b : 



109 
115 

119 
121 



105 : :HI0IM2^ 
107a. 107b : HEiieiS^ 

110 : 

116a, 116b : CIIOIEj^^ 
120 : :HI0IM^Sa| 

5ie. ^aiblSOlU inM^ ^^EiOil &0I A^g£j^ ^^QtMiHxiri^El oii§SA|:i^XKTFT LC0)01IAH 

ai^5j^:?f ir^6h:?ii s^eih tr lcooh^ aio^^joii (EhEh eMdh>^Moi(contrast 
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ratio)3^ ^Shfe ^Xi\D\ SiSlCf. 0\&\m gXIIS oHgSPI ?|5H. Sa&^e^OI 
M^::^SL■||o^i:!(twistecl nematic) e!j§EA|^XK g El (mul t i-domain) 2H§fiAI4:If MS 01 

HPh XmSlH i^^^0\ eShfe gHIM oH^Sh:!! SE ^§010. 

3AI0f2|S ^aSPI ^811 X•|le^£l^ QS 'H^Si ^SRM±X[°1 SS?1l2l^(in plane switching mode) 
SI 2!i§fiA|4:XP^ JAPAN DISPLAY 92 P547. ^S^81 mnm7-36058. S^^Sj =5HS7-225538. ASIA 
DISPALY 95 P107 §011 M91SiIL SiCf. 

£ IS aei^2J sa?ii^^^ 2!i§sAliLx^a ueilh^ Esoia. eschi UEiyi d^2^ ^o\. ?ie ?ioiife 

^4=21 3l|0IMbHiy(1) * QI0IE1bH<y(2)0| bHggOl Sf^^g^S §2|SfDl, 31IO|eBH<M(i)3f Qioi 

EHbl|<y(2)2J ii^x^^0^lfe ^^°\ ^'^'m.mx\±i&iJh\n fl Im Transistor b|)xl£|CH SIW. ^Xll^ioi °»m 
5AI:i:IK)l|AHfe n^HHl 7110! S aH^i ( 1 )3f mD]\°i Ql 0! EH HO ^ (2)011 °loH nx m^HS) Sfi^S^OI §2)£|IIE.K 
ESOIIAHfe ?I8H ^^2^4;B^S EAIShSQ. Sf^iS^OIIfe Q| 01 El bHd (2)a StySh^ll 

ssa^(i5)3f aioiaa^(i6)oi i^aoi sia. ssa^(i5)s ssbH<y(3)oii g^an 
aioiEia^(i6)g TR2I Haieja^(7)oii s^aoi 2^D. 

&^:)i2f ^^01 5M§nAi:i:iioii>y 2i¥^Saiss¥Ei sg^oi oi:ihae, ega^(i5)a 

aioiEia^(i6) Ahoioii :ii&2i aaa mmm ga^iPh s^acn ijiesi sa^f sissmi si 

oil OI^CHS! gSa^(15)2f □I0IE1S^(16)0I §^£ICH 91^] MgOll 3H?S0I ^e>5joi 

5!|§sAiiiiXhoii bioH ^^afe Bgol sisia. oiait} b§s aaspi ?1oH xii2[a 201 e 2 s e 3011 

UEIl-H HI2I ^0\, QI0IElS^(16)g ¥gt^ gSSh 5" g SAl iLX^OI Cf . 

£ 2fe (aioiE-ibH<a(2). QioiEia=(7), QIOI EH s ^ ( 16)« ¥S& s^o^ m^m sa?ii 

g^Ai o!i§HAl4;x^sl BSEoia. Esoii uEiidi Hh2f ^^01. :»i&(io) ¥ioiife ?iioiMa^(5) ai ssa 

^(15)01 S^SOl 2iI2, 3 ¥1011 ?llO|Mg2a,^(20)OI ^ISSOl aia. 31101 MlSa|(15) ^Ollfe 
iHyS((channel layer)2J eJEx1l#(9)0| §^301 ZI ?101l 2a,ie§lg(ohniic contact layer)2J 

n*S(19)01 SaaOj 91Q. n*S(19)3f 31101 = §22^(20) ^Idlfe ITO(indulni tin oxide)2l m^m 

e^og oi¥oia QioiEibH<y(2). ib^^a^ce). Eaieja^(7) Qioi6ia^(i6)oi §saoi aiHoi, 

3 ¥1011 SSQK21)0I aiggol 910. 

^D\m ^S2i ga3iig^<i^ e!j§aAi:i:XfoiiAife aioiEia^(i5)3f ssa^(i6)oi s¥ m^m itos oi 
^oix^i 2i3i mrnow. ^ei^iei sa3iig^<N 9H§HAi:iiXhoii hioh ^h^soi a^ tf^^sa. ziehu, 

ITOfe AIOIU CrOll UloH X1%^0| CHBSI 331 M^Oll 4,^1 §!■ ITOS Q|0| El bHa (2)°^ A^§5^fe 

asXieol ^31311 SO. CH^OI, IT02I n*S(19)£l g^AI 3|iaXH if (boundary resistance)0| CUB 
3! 33! COiSOII. ;:i¥l§4iXKswltchino element)2J TFT21 ^¥1S^E:3| XHShSfc gfl|3| SlStCf. 

E 3011 UEftH Uia aOI □IOIEIHHa(2), :ii^^^(6). Eeil2Ja^(7)g CrS g^S^3 QIOIEia 

^(i6)Ba mmm itos ss5^fe s^oii^ EaioiEibHa(2)°i x-is^hie gi3 4:r^a^(6)3f EBii&ia 

^(7)°J n'#(19)31f21 31iaxi&^X1IE oHgg ^B Om£h 3ll^gE tf&>ax|B, Cr^ ITO« 

ggOll SloH g^oHOfB aPI (fflgOll. X1I5SS0I ^SSHXI3, OiSiM XllSUIgOl S3^5^fe ^M13^ 2i2i 

e a^SS ^^3IS^ SHIB 5H§Sh3| ¥1§> 3!°S, QIOIEia^S ^gS^^S §^S^3 QlOIElbHa, 

a^, Eai&ia^s ^ss^ai s^ss^^s oi^oia oigsi #2^ sssioi, feoi§^ i^a^ai 

Eaieia^si ^ss^a s^sh^ nmm a^s^aie^s' ss5^ol 3H?eoi tf^^^a saioii 3)iexH 
go| asxiaol mmn\j.\ atfe sa3iig}^ eiissAi^^ws »is6hfe 3!§ ^^i^s etcf. 

e ^'•§21 OB ^SS^oS Ol^Oia QIOlEHa^ai ^g^^ S g¥S3^2S 0|¥0ia ^ri: 

a^ n Eai2ja^s saioii s^^^mmi sisssoi ziaeHa ^a3ll&^<!^ eHgsAidiXi xiisgfgs 
Bissffe 201a. 

Af:)igh sais g^spi ^811, s ^goii CDS sa3iig}<y 5H§sAli!iX^fe 3ie3i, 40i§[ 31&011 

OS bH^aOl §°l8hfe ^4^21 31IO|ebHa ai QIOIElbHdaf, feOleh 31l01SbHa3f aiOIElbH 

asi nxFSoii bHxie ^4=21 '^^^^j.\±L&i9!t . #3ieh if^s^oii sjoiE 3m2i una^a, 
4oish xiiia^3f sssh3]i bH^a pss^o^ oi^oia ^oie shu°i xii2a^o^ ^^bo. 

e^et^gHxi;±:EHfe 3ie?ioii g^s 3iioiea^3}, &^3ia 3iioiea^ ¥1011 3llol^gaa^2^, a^:,] 

t} 31l0|e§2O| ^011 g^g B}E»IS3I, &^3|e[ BIEJ^IS ¥1011 QSS SeiSiiiSa, 4f3|& 

2Q|ge!s ¥101! n^a gsg=^o| oigsi 01^013 ib^a^ SJ Eaisia^s^ 

#3|& ?52| Sa3(|gf^ ewgHAIi^Xia X■115S^^ 3I&S WlSShfe e3112f. 4f3|th 3|5h ojo,, 

31101^2= ai ggs^g g^5^fe B3im. ^^311} 3ia ¥I0|| 3ilO|Eg2a|, &^Ex^lS, n'sg S^Shfe 

B3ii2h, ^oish n'#oii aioixH* ^A^a^oi assioife ^3^l£^, &^3ls^ n's ¥ioii ^gg^a M¥g3^ 

m SiSmfe B3II2I, #gg^ a M^gg^S OllSohOj ^§3^31 g^gS^o^ 01^ 

oia Eaieia^ ^ oioiEia^M s^si^ B3ii2f, ^d\^ b^exus §y n*§§ oiissiof aia 

# S 29i5a!g= m^t\^ B31ia. ^3I& 3IS ¥101! fi^afs §^5^fe B3iia. QI0IEia^2| 
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^^j\By b|£jQ||go|| n'oi^e £iim01 S^m , ei£x^|# ^ n'#°J OilSB HaiSlS^ 



£ 4fe ^ ^^S^ 5H§SA|^Xf2J Xil^^^SM UEfLH^ ^SOICK ^d. £ 4(a)0j| UElHi 

d^2f ^^01. :?I^K110) ^011 Cr.Mo.Ti.AI SE^ Ali^S ^H-j Ej ii (sputter ing)^^S Oil £j 

5H ^mm ^ m^mo\ >jioiMbH^(£^sAioHi a^^). :hioim2^(io5) ai 5g2^(ii5)e ^at.^ 

^, SiOxU SiNx2^ ^I^IM. bJI § ^ ^ ai^(a-Si ) . - n' a-SiM CVO(chemical vapor deposition) ^^^011 
o^^ss^3^^ CH^y 109)01! PHaS OIB£a(ion doping)mOi n'#(119)S ggSh^ 31£ :>^ 

n ^, El 4(b)0il UEftH idF£F ^^01, n^e(119)01l Bll 01 H ( I aser )M ^A^mOj ^^DIW: n's(119)e 
0]yg(annealing)§hDL Oj OjyijOil ^iaH, n'e(119)0| D^S n'e^M ^ § IKcrystal I izat ion)£l ^ 
PI. Oira SA^£|^ eilO|XH£l ^AFOilUXIS 200mj/cm' Olof^ 6^01 n'e(119) mS: PH^D[ ^^^21 ^ 

n m, E 4(c)0]| UEftH B^2f ^^01. ITOHf ¥SS^:Qf Cr. Ta. Al. Ali.^^:ilf g^S^^M 

S(135)5f M¥S^^S{136)B ^ □^^B(mask)Oil £JoH t^XH^OIl OjlS£|Oj £ 4(d)0j| UEFtli Uf2F 

^S^^eJ ITO^ 01^0^^ Xil1Cil0lEidH<y(102a)5f 0I¥012! 
X-ll2CilO|E^bH<y(102b), 1111 1.06a) ^ X-ll24:r:i^S^( 106b) . :qi 1H5i|oiS^(i07a) S 

X-ll2H£ll2i2^(107b). HI 1G1I0I EH 116a) ^ Xil2CII0l E-i 1 16b)0l 0IO1AH, 
PI0iabH<y(102aJ02b). r4i^2^( 106a. 106b) . HSiie! 107a. 107b) S! aiOIEHS^(116a. 116b)^ n\± 

A^g3^0^ ^^£Efll#(109)3^ n*e(119)g OllSShOl ^yS(109) ^ £^ePS(119)e m^^Q. 

0\0\M. £ 4(e)01l UEItH U^2^ ^01. SiOxU SiNx ^#a^:^2 OHHmOl Mse[(l21)S IS^^ ^, 

lf^g^°l I-||2G{|0|EjS^(116b)M OllSmOj Xil1E110|E|5!^(116b)e^M "dTi fe^Q. S 

^:^j|«^Al oHgsAI^XhOiiAHfe S^^M121)0| :^|&(110) mXi\m ^XUH ^SSIOj 9JiQ. 3EIU. 
Se2^(115a)Ilf Q|0|E12^(116b) MmR{121)0| g^2^(115. 116) AFO|0)IAH 

3HnHA| El (capacitor)^ ^mmD\ [EH^Oil, ^§#011 ei^hSJ^ S2:?1P^ ^'m^0\ m^^^m 
X^6[MtlQ, DLFdFAH. ^ ^^SOilAH^ £ 4(e)0il UEftii bIhSf ^'01, Ifri^g^Sj M^S|(121)S OllSaPI 

iiH^oii, 5H§^xh°i >l^§j^£):?^ CH^ ir^^ea. 

^^D\m ^mO\\ 2\m M^B ^ ^^S^ ^2:^11^^^ ^§SAI:^X^^ £ 4(e)01l UEiy UF2f ^^01, 
n's(119)0| Qm^ n'a-Si^^ £10] SiB, ^^:'l§h n'e(119)Bf HBiiejS^OI 
e^S(106a.107a)3f M¥S 106b, 107b)^^ SSSIOi Si::'! (IH^OII, ^n\m n* a-Si S( 1 19)3f ITO 
S(107a)0l S^S^IHI £jOj :)il2Hi>^0! ^IMM SH^g ^ S^^ll SQ. 5Et[. ^^S^^ QiOIE-i 

S^(116b)0j ¥S£^ ITO^ OI¥0]X4 SiDI ffl^Oil :H^§0| 1,^^^^ OhUEf □IO|E:jaH<y ^A| 

^#(102a)a M¥SS^S(107b)o^ £101 ?JiD\ ttH^Oil ^^^01 ^^XI^D. 



^ ^^SB ^^::>l§h b^2f ^^OL ITO^ Ol¥0]^i QIOIEia^e gSOil 9\m ^^^^ S H 

eiiei^i^jif ^Aioii [EH^oii xii^gsoi efEhaHSQ, aEi.^ qioie-is^ x^x■ip^ ^ss^^^ oi 

HaieJS^OI H&OI b5:^B g^S^^Hf ITO^ Ol¥0]2 ^g^^o^ OI¥0]X4 5^::'! [CH^Oil n'aiQf 

di^/EBiiej2^ Ahoisj :*iiaxi&oii ^jgh g^iisf QioiEiuH^idsi -^^^Dm\ gxiia sh^ 



(57) 

a^s 1 

&^::'lt[ :?llFOil ^^^^ UH^SiO] S^::^S^S S^ah^ :HI0IMdH<y ^ Gll0|EibH<y3}; 

>1IO|M2^Bf. i&0|§[ ^101^51^ ^Oil IHIOi^^^RHf. ^^^lt^ :H!0|^^^ok ^011 b>£ 
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^^S^Oll §SS ^CH£ ohUEl 
3 

Xill&Oil ^SS^OI ITO(indium tin oxide)2J ^§^^ m^:)\\^M ^^RM 

m=i'm 4 

X^\^%^Q\\ 9JiO\M. M¥SS^OI Al, Cr. Ta. Al&^o^ 0!¥01S! ^^^^^ei ^eh£|^ m 
^^if 5 

Mwmm siCHAH, ^oii ^m.Q\m sm^m^ 5ie ^s:^!^^^ ^ 
s=?m 6 

msa^oii sioiAH, -y:?i§[ am^^oi ^^e^e^xi^iEi ?ioii 5ie ms^^ 5m§sai 

^"•i^i^^ ?ioii iHioiMi^a^. nmm m^n[^ 

^011 s^a^^ 

m=?m 8 

S^S 9 

10 

x-ii7S0ii 9xo\k\, nmm n'eoii aioixig sAhm^ si,^aF^ mE 

s^i^ 11 

X-II7S01! S^CHAH, sg^^^^^ geg^^g ^#ai-^ ITO(indium tin oxlde)^ OI^CHE! J^SS^ 

3f Cr. Al, Ta, Mm^9.^ oi^ojsi M^ss^M s^^#ah^ BD\m s&m^ ae ^a^^ 
m=?m 12 
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